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Summary

In the development of SKYACTIV-G that greatly improved the specific fuel consumption and the
engine power, traditional experimental verification development style had limitations in the
optimization of specification due to a great number of restrictions. Aiming at a high quality and
short-term development, we take full use of CAE (Computer Aided Engineering) to proceed with
the development of the engine, which improves not only a basic performance but also robustness. We

explain chiefly about the in-cylinder vortex and fuel spray analysis among a lot of CAE applications.
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(c) Calculation Results in New Configuration Parameters

Fig.1 Comparison of PIV and Calculation Results of Internal
Flow
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Fig.2 Comparison of Homogeneous Combustion Calculations
of Different Combustion Chamber
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Fig.3 Comparison of Spray Tip Penetration by Different
Mesh Sizes
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Fig.4 Comparison of Experimental and Calculation Results
of Vapor Phase Mass Distributions

(i) Calculation

Fig.5 Comparison of Experimental and Calculation Results
of Spray Behavior at 30deg. (BTDC)
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Table 1 Engine Specifications
Bore [mm] 83.5
Stroke [mm] 91.2
Compression Ratio [—] 14
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Fig.6 Cavity Piston Shape
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Fig.7 Spray Behavior in Cavity Pistons
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Fig.8 Mixture Distributions at Ignition Timing
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